In order to improve the accuracy of multi-spectral scene simulation, and avoid resource waste of unnecessary computing, some researches on the radiation influence between buildings during the multi-spectral simulation in the waveband 3-5μm and 8-12μm have been done, so as to provide theoretical support for whether it is needed to compute the radiation influence between buildings in the multi-spectral simulation. This paper determines the primary factors that affect the degree of radiation influence between buildings, determines the effect that the sun direct radiation to the radiation influence between buildings, derives the computation formula for radiation influence between buildings in a specific scene from many basic common heat radiation formula and simulates the scene radiation in multi-spectral in the specific scene. Finally, the importance of radiation influence between buildings comparing to the entire scene simulation radiation was evaluated based on numerical calculation. The numerical calculation results show that the radiation influence between buildings in waveband 3-5μm can be ignored when the sun direct radiation exists, which can't be ignored in waveband 8-12μm. In the waveband 8-12μm, the radiation influence between nearby buildings is great in waveband 8μm, 9μm and 10μm, more than 10% comparing to the buildings' self radiation, which is small in waveband 11μm and 12μm, less than 4%.
THE NECESSITY OF THE RESEARCH
With the maturing of the infrared imaging technology, multi-spectral imaging technology become the new generation of photoelectric detection technology [1] . Infrared multi-spectral simulation technology has become the new research focus in the military application. Comparing to the normal infrared imaging technology, the result of multi-spectral imaging technology could be a data cube like showed in figure 1, and images in the data cube could be combined freely to form a new image in certain waveband. The waveband of every single image in the data cube called a wavelength particle. Obviously, multi-spectral images could provide higher accuracy than normal infrared images, and could be more useful in various fields.
If all the images in the data cube were combined into one image, it should look like the infrared image of the same scene in the same waveband exactly. So it should not be a problem to consider that the multi-spectral data cube is refining from the normal infrared image. Comparing to the energy of the infrared image, the energy of every single image in the data cube is very small, and it is very easy to be influenced in the imaging process.
High fidelity is the main purpose of the simulation. In the multi-spectral simulation, the fidelity of the combined image is based on the fidelity of every single image in the image cube. In order to ensure the fidelity of the combined image, it is necessary to ensure the fidelity of every single simulation image in the data cube. Compared with the traditional infrared imaging simulation process, the simulation process of one single multi-spectral image is much more complicated because of the tiny energy, and more influence factors should be considered in the simulation process, like the radiation influence between the target and the surrounded buildings [2] . Figure 1 . the data cube Figure 2 . the thermal radiation model of the target
THE CALCULATION MODEL OF THE TARGET RADIATION INFLUENCE
The energy collected by the infrared detector in classic infrared simulation method is mainly composed of three factors: the self radiation of the target, and sun radiation and the background radiation as showed in figure 2. The final radiation irradiance ( ) obj L λ from the detector can be described like this:
The target radiation irradiance 
For the convenience of the study of the radiation influence between the target and the surrounded buildings, a specific scene showed in figure 2 is set up for the study: there are two buildings from a power factory in the scene; each of them is 140m high, and has a bottom diameter of 120m. The distance between them is 60m. The left building is named building A, and the right building is named building B. The surface temperature of the buildings is set to 300K, which is higher than the other buildings. The buildings is built of construction concrete. The Building A is set as the detected target so as to do some research on the influence radiation from building B towards building A. Figure 3 . the virtual scene Figure 4 . the structure of a computer cluster Make the building A as the infrared detected target in multi-spectral simulation, the radiation of building A is influenced by the building B. Take no account of the atmospheric loss from the building A to the infrared detector, the energy detected by the detector mainly comes from two sources: the self-radiation of building A and the reflected radiation of building A from building B. Based on the specific scene, a formula to compute the radiation irradiance of the building A detected by the detector is concluded: The radiation irradiance detected by the detector in some waveband (λ 1 , λ 2 ) could be described as:
The surface temperature of the building is 300K, according to the Planck's law, the irradiance of the black body in some specific wave could be computed as : 
Where BA α is the transmittance of the radiation from the building B to the building A. it can be used to describe the path loss of the radiation from the building B to the building A. The degree of the radiation influence is defined as the influence factor.
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I F λ is the influence factor of the building B to the building A, which can be calculated in formula 7 in this research:
3. THE NUMERICAL CALCULATION
The HPC Calculation Platform
In order to form the data cube in the infrared multi-spectral simulation, it is needed to simulate the reflection and radiation of the building A in every single wavelength particle. As the decrease of the granularity of each wavelength particle, the calculation amount needed to complete the simulation process become huger and huger. It is not possible for the common computer to provide enough operational capability. So a HPC(High Performance Computation) solution based on computer cluster is provided to solve the computation bottleneck problem.
The computer cluster [3] is the normal way to implements High Performance Computation. It is very convenient and not expensive for the users to construct a cluster. A cluster can be made up by many personal computers connected by LAN in a star logical structure, and the computers could work together as one single computer to provide super computation ability. The current study of the performance of the cluster is enough to provide basic mature theory. Every computer in the cluster is in the same position, and jobs are splited into pieces for every computer and finished by the corporation among several computers. The usual structure of the computer cluster is shown is Fig 4. The huge calculation amount needed in the multispectral simulation could be provided by the cluster.
The Numerical Simulation
This research does the infrared multi-spectral simulation in both 3-5μm and 8-12μm with 0.015μm as the interval of the wavelength particle, and forms the data cubes in each waveband. The data quantity is massive and it is different to describe them all. In order to simplify the research description, 8-12μm is selected as the research waveband and the The reflectance of construction concrete in 8-12μm could be acquired from the ASTER [4] Spectral Library of American Jet Propulsion Laboratory, as shown in figure 3 . The transmittance of the 5 selected wavelengths in 120m which could be acquired by Modtran [5] is described in figure8. It is showed that the transmittance in 11μm decreases from 0.99 to 0.87 in the distance of 120m, while the other 4 wavelengths are all above 0.96. The transmittance shows that almost all the radiation from the neighbor buildings can reach the target with only a little energy loss.
According to formula 5, the self-radiation of the building in specific wavelength could be calculated. According to formula 6, the reflected radiation of the building A to the building B could be calculated. The self-radiation data cube and the reflection data cube with 267 elements in 8-12μm is generated in the interval of 0.015μm. According to the data cubes, the IF in specific wavelength of the building B to the building A could be calculated. According to the calculation results, most of the radiation influence in waveband 8-12μm by the neighbor building in 120m is bigger than 10%, which is important enough to affect the final simulation results. For example, the radiation influence in wavelength 8μm，9μm
and 10μm between the building B and the building A is obvious, bigger than 10%, which is smaller in wavelength 11μm and 12μm, approaching 4% and 2%. The same calculation is performed in waveband 3-5μm and shows that the radiation influence is very tiny because of the sun radiation.
CONCLUSION
The research in this paper shows that the radiation influence between buildings which could be ignored in the classic simulation could influence the simulation results obviously in the multi-spectral simulation. So it is necessary to consider the radiation influence between buildings in multi-spectral simulation, but not necessary in all waveband.
According to the numerical calculation, the radiation influence between buildings in multi-spectral simulation in waveband 8-12μm is strong enough to influence the simulation results, which could be ignored in waveband 3-5μm. 
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